




















Volume 50 Published 
Number 7 Semimonthly 


CLEVELAND, OHIO, APRIL 1, 1922 





Valve Firm Operates Kour Shops-l 


Gray Iron Foundry and the Older Brass Shop Described Hydrant Stand- 
pipes Made with Nine Green Sand Cores Alloys Melted in 
Open-Flame and in 16 Crucible Furnaces 


UNDAMENTALLY, sheer of business were onducted sured himse that invthing caring 





love ot achievement for its much smaller scale than in thes ate is shop mark would not detract tron 
own sake, the pitting of skill vears, tt Was not uncommor for s legitimate rick is a crattsman 
and intellect against com skilled artisan to. carry mm manuia \iter he had served his allotted span 
petitive orces, rather than love ot turing his own home or im a cor t vears ane ‘ Cel vathered to 
oney, 1s. the motive I sponsible ior vement build ng im the unmediate \ . fathers his . nied mn the 
success busi ¢ess Incidentally, suc Cmity Hy taught his sons the trace Isthess i! erpetl ite his poli ics 
cess msures a monctary competence and in the event that he had other nd == standards mit instances 
md in = many ises) is synonymous apprentices they lived in the’ hous articularly on Opean countries, sp 
ith the possession of huge tortunes for ot their master Che proprietor crit fie lines of manutacture have’ been 
hose who reach the peak of thei ically examimed the work ot his : transmittee ron lather to 7 for 
nbition Formerly when many forms _ sociates ind) subordinates ind i ' ral 
| ai t 
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FIG I—MOLDS FOR 10-INCH GATE 
VALVES ARE MADE ON STRIPPING 
PLATE MACHINES, EITHER HAND 
RAMMED OR JAR RAMMED FIG. 2— 
METAL IS CARRIED FROM THE CUPO- 
LAS ON A TROLLEY SYSTEM WHICH 
ALSO SERVES TO TRANSFER FACING 
SAND TO THE MOLDERS 
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course, both shops have switching 


service to the roads with which they 
connected The lo 


are not directly 


cation which is central for shipping 


1 the east also is located close to 
supplies of coal and iron 

The older 
shoy 
ill be described first Che gray-iron 


foundries, the gray-iron 
» and one of the brass foundries 


shop is a long narrow 
a double monitor roof extending the 
entire length of the building and fur 
nishing ventilation, and additional 
light in the center of the shop. The 


foundry proper is 100 x 300 feet 


nd the cleaning department adds a 
section 00 x 100 feet The core room 
s in the end of the building opposite 


the one occupied by the cleaning room 


\s the name of the company would 
mply valves, hydrants, standpipes and 
kind ed ( stings io , the main seal 
cts Before describing the foundry 
thy molding ‘ t s peculia as 

shows the mold tor i 10-inch gate 

‘ j he lel , a ios 

the drag of the open mold. Thes 
. Cs ir made ol ’ ture 2/3 Id 
sa d ind ] >) new \l \ , : 
yonded with black pitch or other d 

” tine tla « ] o SO. Sm ‘ 
: ’ var} irom th S min if eing 
I ad ot »« ich sa d ne 
and a smaller amount of old sand 


with a greater proportion of binder 
\t the rectangular end, the core its 
mold by the wide 
print, but the other end of the cor 
has only a small bearing in the mold, 
and must be supported and held by 
one stem chaplet in the cope and 
another in the drag. Before the mold 


is closed, a templet 1S employed to 


determine the position of the core. 


The cope and drag, identical except 


for the gates, risers and runners, are 


made on the same machine. Short or 


ders are made on a _ hand-ram_ strip 
machine while the 


ping-plate pattern is 


hited on a jar-ram stripping 
plate machine or longer runs 


With the hand-ram machine a molder 


ind helper make 30 molds a day 
vhile with the jar-ram machine these 
mit il put up 40 iolds i day 
\ strainer core is sed in th 
gate and a_ 1-ine riser is placed on 
the fl inge 

lhe molds for a 20 h 
or a waterworks gate valvy as sl 

Fig. 3 represent a somewhat 
lerent itype of molding from that e1 
ployed for the gate-valve mold 
read described The large core is 
anchored by prints held firmly be 
tween the cope and drag The drag 
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section of this core is built on an 
iron arbor formed of wings’ which 
slip on a central beam, and _ the 
cope half is pasted on top, the two 
halves also are held together by the 
mold which clamps around the prints 
at both ends. The molds are jolted 
( a machine with a 60 x 70-i1 

piate¢ th ylackes using i nach 

built by the J. S. MeCo k Co 
Pittsburgh, and sl dried with an 
oil torch The cope and drag art 
made from the sam pattern and 
their positions on the pattern board art 
located by guide-pin holes accurately 
drilled ( both sides 1 the flask 


rr 
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the bottom plate is laid on and clamped 


to the flask Three of the clamps 


may be seen on the mold in the fore 
ground in Fig. 5 Bars in the cope 
flask prevent the sand from falling 
out 

The long, slim core s made ol 
green sand in a hinged corebox. An 
irbor consisting of a cast-iron bar 
vith wings is used in the drag. End 
plates 1, Fig. 5 wedged to 1 end 
this arbor serve as _ bearings in 
the mold, being held between the cope 
nd the drag flasks. A semicircular dry 


sand core, 5, is laid on the 
cope corebox before the sand is rammed 
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the core set, and behind this a flask 
closed but without the pouring basin 
A piece of paper is laid over the gate 
holes to prevent dirt from falling in 
At each end « this flask ma be 
noted the mounds of sand around the 
riser holes which ar I ed on eacn 
end of the mold 
Besides the tw special machin: 

used for m 1 t hydrant stand 
pipe castings, the compar uses 10 
pattern-draw, air-squeez« machines 
made by th ib Mig. Co., Phila 
delphia, and eight of the same typ 
made by the Hanna Engineering 
Works, Chicago so 10 thhom« cle 











STANDPIPE CASTINGS 
ON A SMALL DRY 


PIG HYDRANT 


PALI 


S 


[he iron is poured through a pouring 


basin on one side, with two down 
cates. The iron enters the mold trom 
two runners at the junction of the 
cope and Strainer gates help 





to insure clean metal the casting 
and a riser on the side opposite the 
pouring basin assists in feeding metal 
to the casting as it sets 

Hydrant standpipes illustrate in 
other type of molding this shop 
They are made in long irrow cast 
iron flasks on a hand-ram stripping 
plate machine Ch irgest section 
is 7 inches inside diameter and 8 
inches outside diameter, thus having 
a W-inch wall by 6% feet long over 
all The drag and the cope ar 
made on the same machine \ ite 
the drag is rammed and _ struck off 


\RE POURED FROM A RUNNER BOX 
SAND CORE MOLDED IN THE MAIN CORI 
and serves to break the fall of the 
metal poured from a basin with two 
down gates immediately above this 
ram-up core \fter the two halves 
of the core are brought together by 
raising both sides and thus closing 
the hinged corebox, it its rolled on 
wooden horses, so that the drag side 
down The cope box then can 
e swung to the side and the core 
lifted off by the I-beam traveling 
rane which serves this floor. 
The yoke for lifting the cores, mold 
d castings may be seen in Fig. 5 
CI s which hang from each end 
ot the voke engage tt ons on the 
flask [The distance betwee the chains 
1s regulated ry notches o the bat 
ot the voke The same _ illustration 
I in the foreground a drag with 


snows 
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manutactured 


Mig. C Fy ) 

















SE \] S ¢ ) 
OO Yeah TAT soe y the Mod 
tar 6 ee - oe. | t Washing 
é , 
: | j trave v Y 
Sih en \ beam 
ted Fig 
I ;, e ’ + 
ylas the mixing ladle i 
it ‘ rt it a ortion ¢ t 
l i k s \ act il | s 
illows t ‘ t sé ‘ vce 
ice th dun ICK( ) \’ shed 
bv the laborer contams tacing sa 
which is brought to the molders 
this manner fro the nixing roo 
where it is mixed by — electrical 
operated riddles Chis illustration al 
so shows one of the narrow-gage tracks 
which extend across the foundry and 
. upon which many things are trans 
FIG 6-—SET O} CASTINGS ARE TESTED UNDER WATER PRESSURI AFTER : . S 
rHE HYDRANT IS ASSEMBLED ferred, including flasks, to and_ fro 
the flask vard 
vith an S&O-toot 9 spa using a pounds of limestone and 30 pounds The floors are clean it night. The 
ignet for handling the pig iron and Huor spar being used on charge sand is cut by a machine furnished 
grab bucket for transferring the sand Metal is caught from the cupola in) by the American Foundry Equipment 
d coke. Of course, to handle the i receiving ladle and transierred to ( N. nd the castings are 
iterial in this way itt must be rt ladles carried « n I-beam  trolle ried to the cleaning room. eith ; 
ceived I open Cars Both cok and svsten which torms a loop around the M large traveling cra QO \ t 
d are dumped tor st ige throug sho \ tending ve the Lisies LO trolley syvsten he larger Casting 
cnings mm the root i sheds pro cated a g the wo sides ot the cen e s he Hox where the rr 
ded for the purpost Materials t ter bay Meta s carried 1000 dl sand is taken out and =the suri 
arging the cupolas are lifted to an 15( sund dles ne this contin ied by manual babor An exce 
ended platiorm adjoining the cupola s k switched to side bays on to this is the hydrant-standpip 
irging room, and the charges at qGuipyp oUurIng equip it co casting which ts tumbled in a lo 
| ’ skids hich i trans S O ladle operated by i lever I shown toward the center 
red to the cupolas b t hand-hft ck suspended fron 1 tro Fig. 4 This lustratio ilso shows 
Ch The vo cupolas lined to 4 
d 36 inches diamete espective 
t b th Whiting Corp. Harvey 
ire cl reed by ] l dl \s Lt pore 
' unst ce k-do } 
g ra has bee laid 
he tock i dl a 
1 ( the evator ling to 
cupola harging trorn hus 
~ oO gett the sto k to 
> ( t ulab he i \ 
t t s4 ‘ | i 
; ; ’ " ] 
( ‘ Va 
t eived, is) divi 
issif ccording 
ts cont | 1000 
ds sed larger 
a whic | rst ‘ 
| he s Ipo ge held 
erve . 200 ds 
vo vrade » iro 9 
! 1 and Phi under « 
il consists 10 ent st 
rap isually in the of fis 
ites, and 40 per cent gray-iron scrap. py rHE MELTING EQUIPMENT IN THE OLD FOUNDRY CONSISTS OF TWO 
1 sl wt 45 OPEN-FLAME FURNACES AND A NUMBER OF CRUCIBLE FURNACES 
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some of the larger valve. castings, 
undergoing the cleaning process and, 
at the left, the platform on which 
the smaller castings are deposited. Hers 
the sprues are knocked off and put 
into sheet-steel barrels to be carried to 
the cupola charging platform Che 
castings are dropped into’ tumblers 
at a lower elevation, and from thers 
to the chipping and grinding depart 
ment on the floor level \ magnetic 
separator built by the Dings Magnetic 


Separator Co., Milwaukee is employed 


" ! +4 9 ] _— 

or reclaiming small scrap 

The cleaning room adjoins the ma 
chine shop, separated only by a part 


tion so arranged that the cran can 
pass over it and wppet doors shown 


] HL ok 


in Fig. + open to allow the crane to 


carry loads trom one shop to. the 
other \ll castings are tested under 
hydraulic pressure near the end of 


the macl 11h¢ shop opp site the foundry. 
\iter they are machined and assembled 
the hydrant standpipes are tested in 


that section ol the testing depart 


good name and the product for which 


it stands, the Kennedy Co., watches 


these tests closely It wimsists on 

higher standard ot excellence th 
inv of the distributors through who: 
‘ product is. sold Possibly one 


reason 1s t} it practi illy every casting 


assembled unit carries an identifi- 
ation mark s ( t was mad 
Ch F wr the brass tound 
vy as well as the gray-iron shop stand 
ehind t ict I he old br iss 
id ‘ i irca ‘¢ > \ 2) 
two Schwartz melting turnaces, each 
vith a capacity of 500 pounds pet 
heat; and 14 coke-fired pit furnaces, 
10 of which hold No. 70, and 4 larger 
mes hold No. 125 crucibles Oil and 
ir enter the combustio1 hambe 
through pipes shown to the leit oO} 


each of the Schwartz furnaces shown 

hig. 7 Metal is charged throug! 
the doo shown open on the turnace 
o the leit. After metal has been added 
to the turnace the door is closed and 
held by the clamp, and the furnace is 
rotated to the position for blowing as 
shown by the turnace at the right 
Rotation is controlled by the large 
handwheel at the right on each fur 
nace The flame strikes the metal 
ind passes out through a hole in the 
side of the furnace as indicated in 
the furnace at the righ \s the flame 
is in direct contact with the metal 
this type furnace is known as an open- 
flame turnace In contrast to this is 
the crucible furnace in which the 
metal is protected in a measure from 


the action of — the flame Crucibles 
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Sand Offers Field for Improvement 


Many Factors Besides Physical Characteristics and Chemical Analysis Enter Into the 
Preparation, Classification and Grading of Sand Used in the Preparation of 


Molds in Which Metal is Poured 


BY EUGENE W. SMITH 


the foundryman’s constant problem is 
their 
em 


information 


ITTLE 


be obtained 


definite 
elements in 
Sand 


ployed to form deep pockets or close 


books to maintain these 
the 


foundry 


can from 


or technical papers on proper relative proportions. 


subject of sand for 


use. This probably is due to the fact corners, manifestly must have a 
that each foundryman requires a ma-_ stronger bond than sand employed to 
terial best suited to his equipment and form plain surfaces The bond is 
the class of castings in which he spe controlled by the amount of alumina 
cializes. Different methods of mold- or iron oxides present and the pre- 
ing, whether on the floor, the bench, dominance of either may be noted by 


hand or machine rammed, require dit the color; iron supplying the red and 


ferent grades of sand. Heavy and alumina, the yellow shades. Summing 


light castings, those which require a up the foregoing it may be stated that 


fine 


finish is 


which the but two conditions are required: bond 


fall 


finish and others in 


unimportant, also into and porosity: and alumina and_ silica 

















S l fA ican Molding Sand 
lac esas . 
N ampies Or American Woie ing sands 
Opener Rinders Of no particular molding value Texture and finish 
SiO Fo.0, ALO, CaO MgO Alkalies SO, Fineness 
Fine 
Tennessee 92.96 3.10 4.92 26 8.58 Weal 
Oper 
( oars 
Long Island, N. Y. 89.16 2.92 1.66 Weal 
) ! 
( St 
New Y } R2 $ 4.24 8.50 ® S ne 
Oper 
Co st 
It ina ) » 70 x Of 16 0.¢ 4 Strong 
() 
Med 
W ’ ' > “ ? ‘s _ “ stro , « 
Oper 
Medium 
Indiat 6 74 { 68 ) + Str 
Oper 
Sout! ( ] 7 ) Strong 
Oper 
Kent 6.16 $ 12.02 
() Mi ; i 
I 2 y é 6 - ) é : 
Clos 
Fine 
1 3 6.8 4 6.40 5.6 | 7 $ Strong 
Very close 
if tee] Ih or i impler ord tlay id ss l 
different classifications Steel, mall r in simpler w s clay at in 
able iron, gray iron and brass, melt For example, lake sand, almost en 
at different temperatures involve th: tirely silica, and clay used for makin 
use of sands possessing refractoriness brick and tile, mainly alumina, must |}: 
in varying degrees The relative port lended in the pro} proportion, sinc 
osity of the sand is an important ta neither one alone suitable for mold 
tor in taking care of the gases gen ing purposes. 
erated under tain conditions ue Other oxides present in sands appear 
. | . -% 
silica content the governing el 10 exert no particular influence Che 
broadly speaking as th presence of lime to any extent affects 


ment, because 


sili ontent, or refractoriness, im the finish on the face of the casting 
creases, the bond, represented by the ind therefore in many cases prohibit: 
clay or alumina content decreases and the use of otherwise satisfactory sand 
iy ee ee a ee eee The finished surface of the casting is 
of t Chicago | Irymet s clul The aut determined bv the texture or grain siz 
is « nected th the Crane Co., Chicago, in t : 
pacity of superintendent of foundries of the sand emploved to form tr 


the fineness is 
determined by running the sand through 


10 to 


mold and degree of 


a series of sieves, ranging from 


100 meshes to tthe inch 


Good molding sands exist in almost 
every state of the union and this fac- 
tor taken in connection with high 
freight rates accounts for the fact 


that foundries usually depend on a lo- 


cal sand supply Sand deposits are 
found on the hill tops, the prairies 
and sometimes in deep banks in the 


hills with gravel pitts below, On some 


Illinois farms it is spread in layers 
from 1 to 3 feet deep. After ‘the 
top soil is removed the No. 1, or fine 
grade extends down, usually from 12 
to 20 inches; No. 2, a little coarser 
grade, lies just below and No, 3, which 


is still coarser, lies on a 
foundation of clay In parts of 
different grades of 


100 to 500 feet 


Strata or 
Wis 
consin, sand ap 
pear at the surface 


and not in lavers as it 


ap irt 
Illinois 


ises it Is 


In some « 


probable that 
grades of sand may be traced 


deposits \ 


ine 


certain 


to glacial continuous d 


posit of sand may be traced by 


drawing a line from the lower central 


part of Wisconsin, southeast, curving 
through central Illinois, central Indi- 
ana and northern Kentucky to th 


Virginias. Simply turning over the 


sod in some of the Kentucky hills ex 
poses the finest grades of molding 
sand. Sands may be found along the 
territory outlined, equiy ilent to th 
French prepared sands and the equal 
if not the superior of the famoas Al 
bany sands, whose reputation dates 
from the days when all American 
foundries were located in the East 
The sand was shipped by water down 
the Hudson river and along the At 
lantic coast 


\ prominent feature of all easter: 


sands is that they are high in silica, 
very open, and may be rammed quit 
hard without endangering the casting 
Western sand under the same treat 
ment would produce nothing but 
scrap However, as a compensatory 
reasure, eastern sand does not retain 
ts ‘bond as long as sand found in the 

st \ judicious mixture of eastern 
nd western sand should prove an 
deal combination, since each one pos 
sesses something in which the other 
s lacking, but the great distances in- 
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tervening, coupled with exorbitant 
freight rates, effectually prevents any 
consummation of that character. 

No foundryman should limit himself 
to one grade of sand. At least two 
should be available, one high in_ bond, 


the other high in silica to be used in 


opening up sands when losses on the 
floor are due to blows, etc., and for fac- 
ing purposes on heavier castings. The 


high bond sands are used in revivifying 
the 
weakened 


heaps when the sand has been 


from constant use, or other 


cause. Good molding sand often is 
condemned through ignorance of cor 
rect foundry practice. Excessive addi 
tions of new sand invariably will cause 
losses both of castings and_= sand. 
Where sand is too strong, or new, it 
burns on to the casting, thereby 
causing waste. Too much sea _ coal 
facing weakens the sand After a 


short time the unburned portion of the 
coal in the sand will destroy the bond 


by coating each grain with carbon 
The sand becomes a deep black, in 
stead of red, the natural color of 


sand. The addition of 


and is required to overcome this con- 


burned new 


dition 
Heavy castings burn the bond out 
of sand to a greater extent than do 
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more fre 
Core sand 
the 


light ones and_ therefore 
Guent renewal ts necessary. 
falling the 
ings are being 
sand by increasing 
and consequently it becomes necessary 


cast 
the 
silica content 


heap. while 
removed 


the 


into 
weakens 


to neutralize the effect by adding new 
molding sand to the heap. Where the 
sand is not sufficiently knocked off the 
best represented 


castings, the portion, 


by riddled sand, is carried away and 
wasted. The common practice of 
pouring surplus metal into pig beds, 
or pools formed in the sand, is a 
ource of waste both of sand and of 
the labor handling the metal. Small 
ingot molds should be provided for 
the purpose. Another common prac 
tice, at least in northern foundries, 
is to pour iron over new sand to 
thaw or dry it out; this wastes both 


metal and sand 


No Universal 


Standard 


Sometimes a foundryman derives 


wonderful results from a certain grade 


of sand and as a result recommends 
't highly to another foundryman. The 
second man may be handling a much 
heavier line of castings, but if the 
sand presents a favorable appearance 
he orders a supply. When the hond 


265 


time he realizes 
will not suit all 
Intentionally omit- 
the 
variations in 


burns out in a short 
that 
classes of 
ting names accom- 
panying table the 
component parts and composite fineness 


of sands taken at random from widely 


standard 
work 


one 


and brands, 


shows 


separated sand deposits. <A _ study of 
the ttable will show the variation ex 
isting in all molding = sand The 
foundryman should be supplied with 


the analysis of every car of sand he 


buys and thus through familiarity, he 


eventually can establish standards to 


fit his particular requirements. Under 


the present crude practice of buying 
and selling molding sand, small spoon 
ful samples are shown ‘by the sales 


man. The prospective buyer squeezes 
the sample into a ball to test the 
bond and finish by feel. The real ex 
pert rubs it in close proximity to his 
ear to test its openness by soun i. The 
only remaining test is to faste it. If 


the United States bureau of standards, 


universities and individual technical 
men can devise some form of table 
along the same general line as the one 
presented in incomplete shape in the 
accompanying illustration, it would 


prove of great assistance both to sand 


producer and sand consumer 


Develops *High Heat Resisting Alloy 


FRESHLY cut surface of alu- 
minum, like all metals, will 
show a bright lustrous surface, 
but after a short time in the atmos- 
phere becomes dull. On longer ex- 
posure little change takes place in 


this strongly adherent coating. This is 


recognized as a protective coating of 


oxide. Aluminum when alloyed in 
solid solution other metals still 


retains this property of oxidizing read- 


with 


ily and lends this property to the al- 
loy. 

Advantage of this property was tak- 
en ‘a few years ago when calorizing 
was developed. This process, which 
has been described many times, con- 
sists of coating metals with aluminum 


at high temperature, actually forming 
a surface alloy which is highly resist- 
ant to oxidation at high temperature 
and to many forms of corrosion. Calor- 
izing is not suited for work above 1832 
degrees Fahr., due to the rapid dif- 
fusion of aluminum and the consequent 
lowering of the surface aluminum con- 


tent to the point where breakdown 
From a paper presented at the New York 
sectional meeting of the American Society for 


Steel Treating, March 3, 1922. The author is 


metallurgical engineer, industrial furnace depart 
ment, 


General Electric Co., Schenectady, N. Y 


BY G. R. BROPHY 


under oxidation is bound to occur 
A homogeneous alloy made by mett- 
ing aluminum with iron naturally will 
show no such diffusion on subsequent 
and provided the aluminum 
sufficiently high, the alloy 
oxidation at temperatures 
nearly up to its melting point. Un- 
repeated heating and 


rapid cooling, or uneven heating, these 


heating, 
content is 
will resist 
fortunately, on 


alloys crack badly and no homeopathic 
any third metal tried—and 
nearly all were tried—helped this con- 
The hot metal when the 

touched it acted like 


doses of 


least 
hot 


dition. 
moisture 
glass, flying to pieces. 

The high nickel 
steels together with the fact that alu- 
minum and nickel form a high melting 


low expansion of 


compound led to. investigating the 
promising ternary alloys of aluminum, 
nickel and iron. Therefore, keeping 
aluminum at a minimum and _ substi- 


tuting nickel for iron in various per- 


centages, a series of alloys was ob- 


tained which showed increasingly good 
properties. However, when nickel 
reached 15 per cent the alloy was soft 
and lost nearly all its resistance to 
oxidation. This was probably due to 


the formation of the high melting com- 


pound corresponding to the formula 
NiAl, which, while highly resistant to 
oxidation itself, the iron of 


its protection and allowed the iron to 


robbed 


scale badly. Further additions of alu- 
minum and nickel in proportions other 
than that of the above compound 
finally gave an alloy which was strong; 
would stand shock, hot or cold; could 
be quenched repeatedly; and was high- 
ly resistant to oxidation. A few furtner 


refinements gave the alloy which was 


finally adapted and which we _ call 
calite. 

Manganese and silicon above 0.75 
per cent both tend ‘to decrease re- 


sistance to oxidation, but withcare in 
melting, no trouble is experienced. Car- 
hon increases brittleness and should he 


kept as low as possible and easily runs 


under 0.05 per cent. On account of 
the ease with which SiO, slags with 
aluminum, the melting must be done 


Also the ladle used 


a basic lining 


in a basic furnace. 
must have 
furnaces are used 
with good success. Steel is first 
melted down and decarburized; slag is 


Basic heroult type 


scrap 


removed and nickel is added and a 
new slag made. When all is thor- 
oughly deoxidized, the final slag is 
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removed and scrap calite added to the 
DD the melt 


extent of 25 per cent oft 
and dissolved. The melt is then poured 


in a preheated ladle containing the re- 


quired amount of molten aluminum. 


As this alloying takes place, an exo- 
thermic reaction occurs of sufficient 


intensity to dissolve additional scrap, 


and up to the present, scrap amount- 
ing to 15 per cent of ‘the melt has 
heen dissolved with sufficient residual 
heat to necessitate holding in the ladle 
several minutes The ladle is bottom 


al- 


nothing 


that the time holding 
l] oxide to loat and 


but clean metal to be poured 


The metal runs freely, and sections 
Oo! 3 16-inch have been cast success- 
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square centimeter exposed. From these 


figures it appears that calite is 20 
times as resistant at 1200 degrees 
Cent. and ‘the only base metal alloy 


to stand at temperatures higher. At 
900 degrees Cent. or ordinary operat- 
ing temperatures the loss per square 


centimeter was measured in 1/10 milli- 


gram, or for all practical purposes no 
loss. 

Calite is practically noncorrosive. 
Samples have been polished and run 
n a spray of saturated sea salt solu- 
tion at 100 degrees Fahr. for 200 
hours and at the end of this time still 


So-called 
few hours 
to 


retained the perféct 
but a 


fittings exposed 




















AN ‘G BONES MADI ROM THE NEW HEA RESISTING LOY HAVING 
RUN 1 HEAT HOURS WITHOUT WA E OR GROWTI 
+ li¢ ] } 
fia] \ casting sa t : ilite should be ex- 
f teel ca hye i The llent 
shi e being the same s st t Pwenty-t ent sulphuric acid 
san tions nust ( taken lissolves i Ily hvdrochloric 
( resists oxidation up to 1300 1 slow] tric acid hardly at 
17 “anrter sorhié¢ } _ ; >= ’ r “pr 
Aad oor 237? deares Fahr.) Forty-eight hours in 25 per cent 
but 1 _— Cent 1k? d ric acid, the metal lost 0.0004 gram 
Fahr.) recommended for indefinite sq e centim exposed. Acetic 
1 ; ] ~ 
service protective ywxide formed has 1 efttect Molten carbon- 
+ : ] Pe 14 + mart nT >» 
is tight loes not snap off even “'** chlorides, nitrates, cynanides, Pb, 
Sa le te met sinhur and enl- 
on quenchit from high temperatures : Bm, type me sulphur and sul 
Ouenching after 100 hours at 1200 de- PUT vapo do not attack calite. CO, 
rrees Cent lost but 0.03 gram £48 at 900 degrees Cent. has no at- 
i 1 Ss ak i Us PPLE . mic ou ; 
tach *luxes sucl s ¢ ite 
per square centimeter exposed, while the ‘“ Flux uch as cryolite, borates 
* . } silicates +a 1 ~ +t : , 
best heat resisting base metal alloy other @"@ slicat attack calite rapidly. 


than calite lost O gram under the 
same conditions Che same samples 
were run at 1300 degrees Cent. for 
an additional 25 hours Calite lost 
0.003 gram, the other 0.09 gram per 


In general, the physical properties 


are as follows: 

Melting point, degrees Fahr 2777 
Softer ng temperatur egrees i 

Working temperature, degrees Fahr. .22 ST, 
specinic gravity 7 
Weight per cult inch, pounds ; 
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Brinell hardness, nealed ; 28¢ 
Sclerescope hardness, annealed...... 3 
Thermal conductivity, per cent of iron 
Transverse stress, 1 i square bar, 
pounds per square cl - 
Tensile stress, pounds per square incl 6,8 
Calite cannot be machined in the 
cast condition, nor cut with oxy- 


acetylene Any change of dimension 


or finish must be done by grinding 
It is more resistant to oxidation at 
high temperatures and will stand high- 
er temperatures than any base metal 
allov tested Its first cost is low and 
operating cost lower than other non- 
oxidizing allovs Boxes shown in the 
accompanying lustration have been 
run for 1500 heat hours and will be 
seen to be in the best condition. Meas- 


urements of these boxes show no warp 


age or growtl The oxide coating is 
no heavi g now th wn ifter the first 
heat 
aw "v 
\ y . . W al LS +s 
_ a - 
+ 4winnt f 
4&@ 00 2 67 " - 
lhe board ctors of the Am« 
Foun ie < ssociation ecent 
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1920 The ei § $1000 was provided 
th the stipulatio that the teres 
l vuld by used it the d Scretio o 
tine b var | ( cdirectors as an aware 
nN Ct np shn t b \ rrkers 
mundry 
Thre ‘ ditio ch gov l t 
\ presenta r innounced S 
| | kno is 
= hve \ \ r¢ vv 
t }) ya i! w 
if . +e dey c¢ 
¢ ) tine lves embod 
t ] ¢ 1 i : 
bes deas ct ) 
the econo! i ) mn ) ( “4 c 
Jig 1) ( q LID 
ch t] = ‘ | . < i t 
pate table ) ~ ) « i levi 
is 4 b s ted ny un 
ind sed t luct yf cas 
co | Q pour o 
ind e opera S 
| 1¢ m | l IRS t 
vices whi ire submitted in this « 
t t ) xh t i 00 
ot 4 pe eee Snildings du . 
) "¢ t ’ the associat 
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parti t o plant operated 1 C 
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Fi test i d receiv turtne rma 
t is to conditions. In granting 
award t judges will follow the 
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ry the vards committee 


France 


and in 


for 


1919 


The iron production in 
1920 was 13,871,187 


9,429,789 


tons, 


it was 


























Heater Sections Made in Quantity 


Extensive and Elaborate System of Providing Large and Continuous Vents in the 


Cores Automatically Removes the Most Dangerous Factor in 


Producing Castings of This Character 


is > . Va 
res] lis i | C Vale 
ly for . r ye circulat 
t t \ inuta exam] 
various forms stcam and h vat 1 illusts 
iting 1 ‘ is atta ca i\ « I ( s( 
duced to two at the most, and since 1 
the tinal analysis, thes \ interlock vlien  asse 
ind hinge ore upon the other, perhaps const 
is safe to say that they may be 1 additior 
reduced to one The first reason and it the ) 
me that embraces most of the others vhich 
lies in the fact that the castings are with the ¢ 
subjected to a severe heat and pressure ack is pr 
test during the entire period of their through w 
ictive life and therefore must be uni- may circul 
formly perfect. The second reason is chimney. 


that the entire output for the country 


A hot water 


» the stack, thus heating a difference in pressure between the flow 
n the disks and causing it and return pipes and_ thereby iusing 
the second class, typi- a circulation | water rises in the 
les f wi described tlow pipes to the radiators and_ loses 
ited =m he tollowing pages ome of its at On its return to 
s ire eclanguial n snap boiler = it iva cated ind = th 
I 1 vertically sick ry sid irculation will continue as ne as,a 
mbled mm  varving numbers re is maintained in th oiler 
te i nplete iting unit The ‘heated gas pass trom ‘ ire 
1 to t openings, on ed up into the combustion flues, back 
vo at th ttom, through to the rear of ¢t wiler and up t 
water circu-ates, each section side flues, thet forward through 
xception of the front and the side flues to the front, thence into the 
ovided with suitable openings center flue and out through the smoke 
hich the heat from the fire hood at the rear The distance which 
ate before escaping into the the gases are forced to travel permit 


or low 


pressure 


the impinge to 


ot 


surfaces on which they 


steam absorb the maximum amount heat 





s controlled by a comparatively few heating system arranged on the gravity ind therefore the gases are discharged 
manufacturing companies and therefore principle comprises distributing mains into the smoke hood at a relatively low 
standardized methods have been adopted nrecting with the top of the boiler temperature 
carlier and to a greater extent than and with vertical riser pipes from which lt is apparent from the foregoing that 
if the business was scattered among a - horizontal branches lead to the radiators. the castings are subjected to a_ pecu- 
multitude of small manufacturers. Uusually a return pipe is connected to liarly severe service test and their suc 
Cast iro wilers designed for low he opposite end of the radiator from cessful production in commercial quant! 
pressure steam or hot water are divided that at which steam or water is ad-_ ties and on a competitive basis ts a tril 
nto two general classes, but both classes mitted, this return connecting through ute to the foundry skill and knowledg 
are alike in that they are made up of return risers and mains with the il of those who designed the rigging, and 
number of individual sections. In the On steam boilers this connection is made o the skilled supervision exercised = by 
rst class a number of hollow circular at a point below the water lin On men directly in charge of the cast 
disks tilled with water are arranged a hot-water installation the entire sys i plants. The routine work or series 
ever each other horizontally in such a tem is filled with water \s the water 1f motions involved in the actual making 
manner that the heat from a tire under hecomes heated the boil becomes f the molds is pertormed workmen 
ith passes through suitable openings = lghte1 weight per cubic 1 making the class usually designated as sem 





THE ENTIRE CORE 
VENT 


FIG. 1 


MUST PASS THROUGH 





IS SURROUNDED WITH IRON WITH THE EXCEPTION OF THREE SMALL OPENINGS 


THE THREE SMALL 
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ALL THE 
HOLES INDICATED AT 44.41 





268 





skilled For instance, on the boile 
section t en are divided into gangs 

l wl 1Cil ¢ ma has rat 1 ( ck ma | 
( S te }) rm and ] d ; 1 
that, no 1 1 no le day i | 
{ out l ¢su i that \\ n 
ma ve cla semiskilled in 

i , 

” 

“ry ] ( fe 
f t yr in 
du 1 w t! ur 
P14 rHik BATTERY OF COKE OVENS 


I FIRED FROM A COMMON FIRING 
CHAMBER AT THE BACK 


\ ’ 
similar rried to a logical nelus 
as int e of the United States Rad 
ator Cory] This company with executive 
offices in | controls and operates 
foundries d ! to the manufacture of 
arious typ heating units in. six 
lifferent cit luding Detroit The 
Detroit plant makes nothing but square 
} ! ] . } 1 


ilers, while round boilers are made ex- 
clusively in the plant at Geneva, N. Y.A 
ard column of uniform type of 
radiator is made at each of the plants 
controlled by the corporation in Corry, 


Pa., West Newton, Pa., Dunkirk, N. Y., 
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The West New- 
ton plant also produces wall radiation 


and Edwardsville, III 


and radiator specialties. 

The Detroit plant comprises besides 
the foundry and all the appurtenances 
pertaining thereto, a second building in 
which the castings are tested, machined, 
assembled and shipped. \ power house al- 
sO 1s maintained on the premises which 
furnishes all the direct electric cur- 
rent required and also the compressed 


air for operating the molding ma 


FIG. 2—THE STREAM IS STOPPED DUR- 
ING THE PROGRESS OF THE HEAT 
\ SELF SKIMMING SPOUT TAKES 
CARE OF THE SLAG 


unes and other pneumatic pieces i 


equipment. Alternating current is supplied 


from outside source for the lights and 
also for operating the sandcutting ma 


chine. 
The foundry 


steel frame construction is 120 x 260 


treet It is divided \ two row ! 
columns spaced on 20 t center 

] tiidinal } aa ‘ 

three longitudinal bays of approximate 


ly equal width extending the full length 
; | 


‘f the building. 


oe 


NT oct ng 
Rive 


Viet ga 


oi ) 
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from end to end over each bay and 
aids in ventilating and lighting the 
building. 

The cupola, built by Bryam & Co., now 


known as the Northern’ Engineering 
Works, Detroit, stands close outside an 
archway built in the brick wall of one 
of the side bays. The spout projects 
far enough on the inside to fill a_ sta- 
tionary ladle, which in turn delivers iron 
to ladles suspended from the crane, ot 
mounted on a truck employed to carry 
them to the second and third bays 
\ brick wall built as high as the bottom 
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is not slagged during the process of 
melting a 40-ton heat. It is slagged, 
and slagged quite freely, but the slag 
flows over the side of the spout in 
front of the cupola. The peculiar shape 
of the spout will be noted by referring 
to the illustration Fig. 2. It also will be 


noted that the spout is provided with a 


hinged joint at one side and a catch 
in front the former to save the cupola 
tender the trouble of lifting the heavy 
spout off and on for repairs and the 
latter, of course, to lock it in place 
while in use. In practice the spout 
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ment on a few cupola peculiarities. The 
side bay located adjacent to the cupola 
room is served by a 3-ton crane made by 
Falls, 


One end of the bay is used as a 


the Shepard Crane Co., Montour 


Be Xs 


molding floor. Molds for boiler sec- 
tions are made on a plain jolting ma- 
chine made by the Herman Pneumatic 
Machine Co., Pittsburgh. This ma- 
chine differs from the remaining ma- 


chines in the shop in th 


at it is equipped 
rollover 
di- 


that 


with neither stripping plate or 
lifted 
for 


mechanism. [The molds are 


rectly off the pattern and 











FIG. 4—GENERAL VIEW OF ONE SIDE 
rHREI 
plate between the two front legs pro- 


tects the front of the cupola when the 


bottom is dropped. 


A peculiarity of this cupola is that the 
stream is never stopped from the be- 
ginning to the end of the heat, and on 
the average day’s heat of 40 tons, no 
slag is drawn off at the back \ slag 
hole is provided at the back, but the 
mly purpose it serves is to permit the 

an oil torch used in con- 


introduction of 
nection with the wood kindling for ignit- 
the bed. After the fire 
under hole at the back 
cupola is closed with a brick and daubed 


coke well 


the 


is 
of 


ing 
way the 
with mud. 

It must not be inferred from the fore- 
going that the cupola, lined to 60 inches, 


OF} 


a] 
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MOLDING 
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serves as a reservoir and skimming de 
vice. The iron before it reaches th 
iter end of the spout has to pass un 
der a diaphragm, or bridge wall. The 
body of iron between the bridge wal! 
ind the tapping hole remains at a con 
stant height and since the slag has 
a lighter specific gravity than the iron. 
it flows off through a channel in the 
side of the spout located a trifle above 
the level of the iron. 
Ample Crane Service 
Before touching on the molding and 


melting methods employed in this found- 
ry it is perhaps as well at this point 
to take up the general layout, inter 
few paragraphs back to 


rupted a com- 


MACHINE IN THE CENTER IS ONE OF 
MADI 
reasol it st, ide le 
drag part of t | full set of 
irs similar t cone. 

The spa e wola is 
levoted p il uirine and drv 
ng the ladles | é iinine floor 
space in this | ed as a general 
storage tor core flasks, bottom boards 
and core plates The ress wl ! 
Fig. 1 are in this hay. The upper } 
of the bay opens directly all g 
one side into the core room. a des tint 
of which will be taken up mor 1 de- 


In addition to the 3-ton crane 


gage track 


tail later. 
already referred to, a narrow 


extending along the floor close to the 
inner row of columns affords a_ ready 
means of transporting materials, includ- 
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THE MOLDS ARE ARRANGED IN A ROW CLOSE TO THE COLUMNS SO THAT 


rHEY MAY BE POURED FROM A LADLE SUSPENDED FROM THE MONORAIL 


ores, from one place to another. perature with which to pour them, usu 
, , . i constitutes the necessary procedure, 

center bay partly shown in Figs.4 0 © ’ ure 
but in some instances, particularly 


is used altogether as a molding : ; 
ic the long side foundation plates it 1s 
with the exception of a small spac 
; ; necessary to shake out the casting im- 
one end where the core sand ts 


- mediately after it is poured, knock 
ocked out of the castings Thre 
; tf the sand and prop the casting up 
ling machines similar to that shown : oe ah 
P on edg so that it may coo “qualiy on 
4 made by the Herman Pneu "5° : -_ esate. 
both sides and thus prevent distortion 


Machin Co., Pittsburgh, and 


approximately equal distances Phe istings are sandblasted, chippe 
t o the enter lin ot tl Hoot nd water tested in a long narrow roon 
» Make all the Molle sections adjoming the third bay, just describe 
iV < < ned ) ire cranes i | 1 eri ire WV ecled to 1 
in os 1 nace \ ( Norther ther uly I room where they it 
neering Works. Detroit. and one 3- Stored or machined and assembled, crat 
ine mad \ Shepard Crane ed and = shipped The assembly room is 
Montour Falls, N. Y. The bay Provided with a number of machin 
ided pn cally nto three self tools for facing and drilling the water 
uned units with a lding machin connections m each sect 
Ta SCT Ve i M si a 
‘ ) acct istings iT —— ; f flask « npl ved for mak 
‘ 1 ha j clude 
iCk S 1h Pout t > a " ilies dit; 
Ltlipy ‘ 1}) ( aes 
’ ' dds and ¢ r) 
cx 1) i ] wi white | 
; 7 ! ‘ wie \ } ‘ 
m litig rhea ‘ supp d } 


Castings. thre except | 1 thr 
are asse! 1 without machining 
herefor essential that they 
torm and accurate in size, weight 
1] 1) ' ! ¥ tr 
verall dimensi ind free from 
twists or cracks. Care and _ skill 
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the projecting sand strip on the inside 
f the joint edge, it may be _ noted 
that the bars which occupy the _ pocket 


spaces in the pattern also are provided 


with sand strips With this construc- 
tion, gaggering is reduced to a minimum 
(Owing to the 9 era il) ippeara e 
> the ‘ ewily lay vashed 
the locks ling the chap 
lets do t s v dis \ 1 t llus 
tration i Cs l CKS are not Cas itegral 
with the ype but ar ed to € irs at 
the re red points. A i ¢ each 
block pe s of a nsiderable range 
ot ad ments IT ¢ t itterns 





or a surface grit Lugs at each end 
drilled accurately to a jig are used for 
locating the flasks on the molding ma 
chine and later in the day in locating 
the copes on the drags By referring 
to Figs. 4 and 5 it may be noted that 
on some of the flasks the guide lugs 


are on the same side as the trunnions, 


while n others the lugs are on the ends 
and the trunnions are on the sides, The 
mly difference it makes is that a beam 
and pair otf s raight sl rs lik those 


shown in Fig. 7 may be employed when 
the lugs are not on the same. sides 
as the trunnions. Where the trunnions an 
lugs are on the same sides it is neces 
sary to use slings provided with a1 


offset as shown at B Fig. 5. 


Instead of having the usual rectaneu 


lar corners thes Hasks are nicely 
rounded This feature in addition t 
conforming closely to the shape of th 
pattern and thus conserving on the sup 
ply of sand necessary t ll the flask 
ilso S ni a rdancs yvitn accepted 
roundary ractic¢ i li gv is la is 
Poss le s} irp orners Ss 1 10 
subject to alternate i ( xz ling 
anges au s¢ t the 





ibs rvi n prepar v the molds id —. a . 
served j preparing | nolds, and FIG SHOWING THE METHOD OF ARRANGING THE VENT RODS IN ONE OF 
supply of iron at the prope tem THE COREBOXES 
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edges. The drags carry a_ reinforcing 
flange around the bottom, but none 
around the top or joint edge. 

The drags are provided with several 
rigid bars cast integral with the frame. 
These bars serve the double purpose of 
affording added strength and rigidity to 
the drag and also as anchor piers for 
supporting the chaplets. Cast iron strips 
4 inches long, 2 inches wide and ™%- 
inch thick, terminating in round plugs 
1 inch in diameter, are bolted to the 
bars at certain definite points in rela- 
tion to the core. The method of clamp- 
ing the bottom board to the drag by 
short steel hooks permanently hinged 
to the lower edge of the drag frame, 


is shown in Fig. 5. 

Five different size boilers, but all of 
the same general design, are made at the 
Detroit plant. Each boiler requires one 


front, one back, and a varying number 


~ 


FIG. 7—THE COPES ARE PROVIDED WITH SAND STRIPS AROUND THE INTERIOR 
OF THE JOINT AND ALSO ON THE BOTTOM EDGES O} 
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SOME OF THE 








FIG. 8—CASTINGS ARE WATER TESTED 


of intermediate water sections, The in 
stallations vary according to local con- 
ditions and customer's specifications. The 
design is elastic and a boiler may be 
expanded or contracted to meet changes 
in operating conditions by taking away 
or adding one or more intermediate se 
tions, 

(ast iron patterns split horizontally 
through the center and each half mounted 
m an individual accurately machined 
plate, are provided for each section of 


each size. The plates are provided with 


bolt holes for securing them to the table 
f the molding machine. So far as 


possible, the machine is employed all 
lay on one size, but occasionally it is 
necessary to make a few molds from 


various patterns and tor that reason 


it has been found mor advantageous 
to attach each half pattern to its own 
ndividual match plate rather than try 
to adapt many patterns to one plate. To 
change patterns it only is necessary to 
slack off four bolts, lift away the plate 
and attached patter et | a second 
plate and pattern, and tighten the nuts 
n the four bolts rail 
A Pix , 

The castings re ade n a piece 
work basis by a g ot ix men on 
ach machine | men attend to l 
ing the flask w and, placing bottom 
board, clamps d rolling over; the r 
maining tw men nis] the molds, 
set the core, close and clamp them. 
The drag and cope are mad yn the 
same machine Where the casting is 
symiretrical th n alf p rn serves 
for making both the cope and drag 
In other cases the floor of drags is 


put up hirst, then the pattern 1S 
changed and the requisite number of 
copes made to cover them The 
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strong and rigid to withstand the 
handling required pasting the halves 
together, in placing them in the molds 
ind ] resisting the pressure ot the 
molten iron while the molds are 
lling The core shown to the right, 
Fig. 1 shes an extreme example 
rf thi utter kind The many small 
ypenings through the web are designed 
to reduce the pressure and also to pre- 
vent the isting from showing cold shut 
streaks over t vide expanse of surface. 
Va file. ¢ vs 
The only outlets for all the gas and 
smoke generated during the pouring of 
tl casting are the three small vents 
ndicated at AAA, | ] Che remainder 
f tl s completely surrounded 
with n and since the iron at no place 
Ove x » thick it f llows that the 
least vy trom the core would  b 
fatal Phe S( ft Ss ofr rb rs to 
! torce the re s limited by the 
i if 4 I vtl Wie > de t 4 astil i 
n vce | ved thr the three smal 


ze san tact the amount 
I I ( sand must " SU 
, | } - 
ill wv urn 
I cas hg ind 
1 + 
< sintiegrat¢ ind 
the cleaning 
1 
\ , must be 
‘ ( t MaKe a strong 
1 
\ s inding severe 
Phe +1) x 140 teet Cs patra 
] ] 
‘ a Same Sic ay 
' 
; t separated trom 
( \ i pat yt 
pl i 1 an ad 
le wt «] o 
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+ ? Y ? 1¢ 
, ry 
nak s iW Ve re ing Spal 
1 
{) | capaci 
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~ t\ mace 


THE STIDE BARS 


ADDED 


ON 


THE 


CORE 
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FIG WITH A DEPRESSED 


READILY MAY 


Northern Engineering 


res are made trom all 
ded with an oil 


hed by Werner G. Smith Co., C 


sand boi 


The sand is mixed in a_ paddle-tyy 
lumping drum made by the corporatio1 
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FIG, 12 


AGAINST THE END OF 


box and then the core plate is set on 
by the crane and clamped with a pair 
of special, quick-acting screw clamps 
several of which may be seen on a rack 
shown at the back of Fig. 6 

\fter the plate is clamped the vent 
rods are pulled and then a beam and 
pair of short slings attached to the 
crane are employed to roll the cor 
over. The core plates ind coreboxes 
are provided with similar trunnions and 
therefore the one pair of slings serves 
to handle cither one or the other \ftet 
the clamps are loosed and _ the rebox 


taken off, turned over and sct back 
on the horses, the core is picked up by 
the crane and placed on one of th 


The construction of these 


10 and 11. 


cars is indicated in Figs 





channel beams support a pair of uprights 
at ca end and a pair in the center 
seven s§ offsets are bolted to the out 
side of each upright at equal distances 
apart and nish a resting place for 
the flat bars used to support core 
plates. The ars are detach In 
loading the car the first cores are laid 
directly on the frame, then a long side 
bar is dropped i lace on cach side up 
on which the two ving cores are laid 
and so on up to t toy In unloading 
the cars the process is reversed. An 
extremely simple and nvenient  ar- 
rangeimnent 

The core room is served by e 2-ton 
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THE CORE SAND IS KNOCKED OUT OF THE CASTINGS BY BUMPING THEM 
A RUBBER COVERED 


RAIL ANCHORED IN THE FLOOR 


North- 
\fter 


pushed 


crane made by the 
Engineering Works, Detroit 


loaded they are 


and one l-ton 


ern 


n to a transfer car operating on a d 
pressed track in front of the battery 
f ovens shown in the illustration Fig 
1] The battery comprises three double 
wens with accommodations for four 
cars in each, and two single ovens in 
each of wil 1 two Cars May be dried 
it one time The temperature of the 
vens iS maintained at approximately 
500 degress Fahr. at which the cores 
Iry in about 6 hours. The ovens made 
by the Detroit Heating Co., Detroit, 
ire coke fired from the back, the heat 
entering each oven through suitable op- 


le firing 


chamber 


is shown in Fig. 3 t is located below 
the yard level and is supplied with coke 


y a dumping pan running on a narrow- 
' : 


gage track close to row of window 
penings shown to the right of the 
llustration, 
Pasting 1 Cores 

| day's supply of cores usually is 
ke ihead of the lers requirements. 
In this manner the cores have time to 
cool off after they are taken from the 
ve and men can paste the halves 
tog under favorable circumstances. 
Many of t halves are duplicates, as 
illustrated in the core to the left in Fig 
1, while in others the halves present a 
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radically different appearance, as shown 


by the core to the right of the same 


The drag face is shown in 
left. It 
visible, 


illustration. 
the 


that no 


core to the will be noted 


vent holes are while in 


the cope face shown in the righthand 
core, the three holes for the vents 
are indicated at AAA. The halves are 
fitted together and tried with a gage, 
they then are taken apart and after a 
thin stream of liquid paste has been de- 


posited on the joint close to the edge 


all around the outside and also around 
each of the inner: divisions, the upper 
half of the core is set back in place. 


for the paste is supplied by 
Detroit, It 


The material 


the E. J. Woodison Co., 


dries sufficiently hard to hold the core 
without placing it back in the oven 
Four pairs of men make all the cores 
and another pair paste and assemble 
them. Another man working in the left- 
hand corner, Fig. 10, makes all the 


small cores including between 700 and 


800 nipple ] 


cores for the sections. \s 


stated elsewhere, the nipple cores are 


placed in the drag and cope of the 
' 


mold before the large core is set. 


Melting Iron 


1 ’ 7 
he }>i i 


2 is Sl 


the 


Blast for the 


cupo 


PI ‘ 
fan made by the American Blower Co., 


by a 55-horsepower 


Co 


Detroit. It is driven 


by the Allis-C 


+ 


motor made 
Milwaukee. 


f approximately 60 per cent 


halmers 


charges are made up 
pig iron 


The relative pri 


The 
and 40 per cent scrap. 


portion of the component parts of the 
to time de 
but 
made up to yield an anticipated 


1.80 


charge vary from time 


pending on circumstances, they al 


ways are 
ralyei ; ilic > . -_ ] 
analysis Of siicon, per cent; su 
phos- 


0.60 


0.10 per cent (maximum) ; 


phorus, 


| 0.600 per cent; 


Fac h 


an individual truck 


manganese, 
made up on 


per cent charge is 


and weighed on 


scale on its to the elevator. 
2500 


cK Ike 


yard is 


a track way 


The iron cl weigh pounds 


arges 


and 225 pounds of used 


The 


by a spur with the 


each, are 


between them. connected 
main line of the Wa- 
bash railroad 


knocked 


manner 


the 
illustrated in 


The core sand js out of 
the 


\ pic ce of 


castings in 


rail about 6 feet 
long is anchored in a concrete founda- 


tion below the floor with about 18 inches 


of the upper end projecting above the 
floor A section of an old tire is at- 
tached to the rail to serve as a shock 
absorber and then the casting, suspended 
from a chain block is swung back and 
forth until all the sand has run out 


Street Castings Co. which 


las been known as the Imperial Cast- 


Parker 


' 


ings Co., Cleveland, recently has been 


incorporated. H. R. Street is general 


manager, 























Pattern Design Presents 





roblems-= 


Co-operation Between Heads of a Manufacturing Enterprise Will Prevent 
Many Annoying and Costly Mistakes—Evading Responsi- 
bility Will Not Make Up Lost Time 


ROUBLE frequently arises 
between foremen of depart- 
ments. The patternmaker 
may not breathe freely until 


his work has run the gauntlet of mold- 
ing, The molder 


is between criticism—that 


and machine shops. 


two fires of 
of the patternmaker who may be lack- 
ing in a proper understanding of, or 
due consideration for, the economies of 
the foundry; and that of the machinist 


who is apt to indulge in cursory lan- 


guage when hidden faults only are re 
vealed after considerable time has 
been occupied in tooling, or when al- 
lowances are scant, or excessive, or 
metal hard and full of pin holes. The 
patternmaker often primarily is_ re- 


sponsible for what happens to. be 
wrong in both shops, but sometimes 
he is just a scape goat to bear the 
sins of others. Obviously in many 
cases the blame for wasters lies with 
the molder alone. The employer, if 


an office man with a minimum of prac- 
tical knowledge, experiences difficulty 


in arriving at a decision when listening 


to the cross fires of conflicting argu- 

ments urged by the men who are 

being hauled over the coals. 
Responsibility of two kinds weighs 


on the patternmaker. One is to de- 
cide the best way to mold and pour 
an object to secure a sound casting. 
The other is how to economize the 
work in all the shops. In many cases, 
no difficulty arises in the determina- 
tion of the better or the best meth- 
ods; but the numerous’ exceptions 
cause the trouble, sometimes only in 
one shop but often all around. The 
craft appears to be almost unique in 
this respect, for there are so many 
matters that call for settlement con- 
cerning the methods of pattern con- 
struction 
Suitable Methods 

The various details of molding 
and of casting differen designs, 
and the question of getting sound 
castings, cause an experienced man to 


hesitate in coming to a decision, In 


divided, 


some degree, responsibility is 

because after a pattern goes into the 
foundry, anticipated results may be 
prevented by causes beyond the con- 


trol of the designer and patternmaker. 


BY JOSEPH HORNER 


Except in the cases which admit of no 


i 


most suitable method of 


the first 


choice, the 


molding is question to de- 


cide. As a general rule faces which 
have to be tooled are cast in the bot- 
tom of the mold; but often top and 
bottom faces have to be machined; 
or all of the surfaces In some cases 
a few specks due to honeycombing 


may condemn a casting. Then, if it 


is customary to use a special color 


on all portions of a pattern where 
tooling has to be done, the responsi- 
bility lies with the molder If this 
simple indication is omitted the mold 
er is not to be blamed for pouring 


without special precautions li he 


knows that a top surface has to be 
machined, he will take care to pro 
vide ample venting there, or use risers, 
or pour through a skimming gate, 
or employ head metal; the choice de- 
pending on the character of the work. 
The metal will be properly melted 
and well skimmed, and poured into 


a basin, instead of directly through 


the ingate. 
Casting Face Down 
Even when the question of having 
clean faces is not prominent as_ in 


large numbers of instances where the 
faces are only required for the at- 
tachment of parts, certain considera- 
tions instinctively indicate the bottom 
face for molding, although addition 
al work may be thrown on the work- 
man. No one would think seriously 
of making any of the common forms 
of beds, Figs. 1 and 2, nor the de- 
sign in Fig. 3, with the solid faces 
uppermost in the mold. In each case 
cores resting on chaplets below have 
to be fastened in the cope, while if 
made as they stand in the views, the 
cores might rest in print impressions 


in the bottom, a feature generally de 


sirable On the other hand, it is 
better for the sake of sound metal 
and true faces to have the plate por- 
tions in the bottom, a rule admitting 


of few exceptions. These exceptions 
are designs in which plane areas are 
present more or less in both top and 
bottom. In Fig. 3 only four cores 
can lie in print impressions in the 
bottom, that for the central crank 
space, the two for the seatings for 


a7¢ 
«io 


the shait earing nd one to. th 
right under a fa g lhe thers 
fourteen in all, must rest n chap 
lets, and be hooked into the « r¢ Che 
cored up mold 1s § n pla big 
1, uncovered i ill cores 
Ila Si | va 

Allowance for tooling constitutes a 
frequent cause of complaint Machin 
ists do not like excessive amounts 
entailing an extra cut Skimping of 
metal is worse where the wil 
not come out entirely and the hard 
skin damages tools Blame for these 
variations lies with patternmaker and 
molder, not always because suitable 
allowances have not been pr yvided 
but often on account of effects ot 


shrinkage, the influence ot 


and ot molds in dried 


The 


designs 


proportioning of parts in some 


Che 


greater 


more 


the 


influences results. 

the 
the 

irequent 


complicated a casting, 


number of cores, ‘and larger its 


dimensions, the more will be 


the discrepancies from pattern dimen 


The usual shrinkage allowance 


sions. 

on iron of %-inch in 15 inches is far 
from being uniform. It is only a 
general average in metal parts quite 


free to shrink In other conditiong the 


shrinkage may be hardly halt the nor 


mal, while cases occur in which at is 
scarcely measureable, due to the pres 
ence of hard cores, in loam and in 
deep molds where the pressure on 
large areas is excessive. Castings un 
der these conditions § are subject to 
distortion, and portions will come out 
approximately the same dimensions as 


the pattern. Only by profiting trom 
the lessons of expe! ice can these 
variations be minimized These facts 
explain why in the larger, more intric- 
ate castings, cCart¢ il marking ol be 
comes necessary, that all parts shall 
hold-up for tool 

Figs. 5, 8 and 9 represent a casting 
that was troublesome from these 
causes, due chiefly to the presence of 
numerous hard cores Che passage 
cores, over 2 feet long, ca sed the 
spaces to be so wide about the cen- 
tral portion that they barely could 
be tooled The bore was larger at 
one end than the other Flange 
thicknesses were unequal, due to var- 
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PIG 
MAKING 
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whether 


, 1 
tne sequel 1S 


} 


Snonp 
bs 


molds are 


they 


COMMpic 


or 


loose 
rement 


1! older, 


much 
that er: 


Fig. 10 


ittern co 


king of 


al 


EXAMPLE OF A 
OF SOME 
RING 


skeleton 


striking 


simce 


prepared 
than 


p in 


sweeps, or 


tne at 


SKELETON 
DESIGNS O] 


ON THE BED 


parts with 

shall be 
seen in the 
that 
without 


sweeps 


boards used. Of- 
machine 
it is obvious when 
complete 
more lhable to 
that are 


Many 


5 | 
skeleton 


will be 


those mad 


little 


pat 


te patterns 
when 
striking boards 


letails are used. So much 


is required on the part 


and 


uracy f his 


dept nd so 


results 


tackle 


a skeleton 
monly employed in the 
ne designs of beds, and 
1 mere outer 

bars, and 


nts which 


dicate the shape 


ich is formed with 


instances a 


vast 


lumber and pattern work 


PATTERN 
BEDS 
BEFORE 


COMMONLY EMPLOYED IN THE 
SWEEP EMPLOYED TO FORM 
DOWN THE PATTERN 


FIG. 11 
LAYING 
facings are 


are saved. li bosses or 


in the top, they have to be rammed 
in a plain top and set by measurement. 
I the 


hev are top of the 
sometimes is 


boarded 
the fittings, and 
that. Should 


humerous, 


, 
‘icton 


pattern 
receive 
rammed on 


uired in the bottom, 


1 
hey are set by measurement, The only 


addition here is an annular facing to 


receive a ring of teeth, and a _ boss. 


These are swept with the 


in Fig. 11, the 
is laid 


rhe 


fore 


board shown 


before skeleton frame 
down 
only required be 
the 
is that of a 


ed bed 


face of 


preparation 


frame is laid down 
rammed, 


pattern 


leveled, and vent- 


which is to 


the 


bottom 
the 
measurement 
The 


pat 


form the 


mold and on which 


are to be set by 


cores 


without print impressions 


lor 
aione 


then rammed around the 


struck 
the 


sand is 


tern and level with its top 


to receive cope. 


is not necessary in all cases to 


have a complete skeleton frame. 
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SEGMENT 
FOR MAKING 


PIECES SOMETIMES 
CIRCULAR BEDS 


FIG. 12 
. USED 


bed 
segmental piece, Figs 
the 


been previously leveled 


circular could be swept with a 


12 or 13, worked 


round on sand bed which had 


Lugs or oth- 


er exterior attachments are set in by 


measurement The sweep is loaded 


with a weight during ramming; set on 


top, in Fig. 13, in the recess in Fig. 


formed with cores 


12. The interior Is 
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FIG. 13—THE SEGMENT IS USED TO 
FORM THE OUTSIDE OF THE MOLD 
AND DRY-SAND CORES FORM THE 
INTERIOR 
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Payment will be made for all contributions on foundry and pattern shop practice suitable for publication 
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BiG THIS PIECE LAYS AS IT WAS CAST, WITH THE CLOSE-GRAINED STRUCTURE ON THE DRA‘ Sib! AND lik OPEN 
GRAINED STRUCTURE IN THE COPI THE SAME STRUCTURES WERE FOUND THROUGHOUT ENTIRE CASTING 


Close and Open Grain in Same Metal 


Fracture Shows a Distinct Line Between a Close-Grained and an Open- 
Grained Structure in a Gray Iron Casting —Metal with 
Open Structure Has Less Carbon 
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If —MICROGRAPH OF THE CLOSE GRAINED STRUCTURI FIG. 3—TO THE RIGHT SHOWS THE OPEN-GRAINED STRU¢ 
rURE—BOTH MICROGRAPHS WERE MADE WITH 100 MAGNIFICATION 








a : ,. 2 
[he micrographs shown in Figs. 2 
structure of two 


Cs i the casting not more than 
Both of these 
the 


illus- 


nch from each other. 
rographs are characteristic of 
They 


difference in 


represent 


early the size 


of the grain structure in the two forma- 
‘ 

rill s were taken and analyzed tor 
S sulphur, phosphorus and man- 


ganese. with the following results: 


Phos. 
grain ..... 2.90 055 .241 
2.89 -054 259 


Mang. 


7 
a/ 


these elements with the excep- 


hosphorus were practically 
structures 


0.018 


in the same amounts in both 
the phosphorus 
the 


the open grained 


was per 


close grained por 


area. the 


difference is so slight as to be incor 


next step was to secure a sampilc 





LOWHOLES are the result ot 
an outrush of gas irom the 
core or mold materials, into 


the molten iron at 


ime ot so idification 


tion has yvroceeded so tar that the out 


I 
rushing gas or steam cannot bubble 
through it and escape through the 

which should be provided tot 
the purpose, it will be imprisoned 
t castings rorming one Or more 
es according to the shape of tl 
ng and the quantity of the es 
gas Dhese holes nay not be 
J ( on the outside, and quite 
ccur in a location where tl 


harm, but they 


:ot particularly 


are frequently located at some point 
1 
ere they are unsightly or greatly 


veaken the casting 


7 1 1? 
lhe gases which cause 10) 


iv come from three sources: They 


mav be, and generally are, caused by 


the generation of quantities of steam 


the moisture contained in the 


sand bv the heat of the iron 
casting the quantity of steam gen 
erated is insignificant, if the molds 
ive beer verly heated, that it gives 
trouble 1oweve n the case of 
eeit-sand ca the moisture pres- 
ent ind there the stean or 
( ted, is quite n amount, and 


special precautions have to be taken 


to prevent blowholes 
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Drillings 
taken and these were ground 
all 
This fi 


sample and 


rst 
i a steel 1 


100 


passed 


’ 
narta sents 
nortar until 


sieve. 1e 


the 


results: 


through a mesh 
material was used for 
} 


cave the following 


Open Structure 


Determination First Second Average 
Total carbon ...... 2.80 2.80 2.80 
Graphite carbon .. 2.23 2.22 2.22 
Cemsines GeO <eccoccscdaceescccsdue ).58 

Close Structure 
Total carbon ...... 3.37 3.12 3.15 
Graphite carbon 2.66 2.71 2.69 


Commenes GHGOON 06460000 0esedscevedscs 1.46 


These determinations show a varia- 


amount of combined 
amount of graphitic 
the 


showed 3 15 per cent 


carbon and in the 
close 
total 


for 


carbon The sample with 
structure 
carbon as against 2.80 cent 


the the 


notable difference of 0.35 


per 


sample with open structure, a 


per cent. 
the 
the casting, it might have 


Had the close structure been in 


ope sid ot 


BY W. W. STORM 


When the molten iron is poured 

, wee s in Id ill the moti: 

1 ymtact wit rol ll at once 
1 ~ ’ si d t 
sa ive so aftected epends 

t kness and extent of the 

I t I tal [he steam must either 

s Ww t y the moi.tel 

the tor? tt a mass ot bubbles, or 

st must escape through the sand 
lo facilitate its escape, the mold is 
ted; that is, after the damp sand 

s bet packed around the pattern 
by ramming it closely into place, a 
wire is thrust repeatedly into th 


for 


Ob- 


mold, making numerous passages 


the escape of the steam and gas. 


iously, one of these vent-holes can 


not extend to every point in the laver 


f sand adjacent to the casting, so it 

necessary that most of the steam 

ind gas should force its wav for a 
short distance through the sand before 
t can reach a vent hole It can only 


somewhat 


too 


when the sand is 
us. li the and 1s 

rammed, it will lack the 
though it be 


tightly 
necessary 
and usual- 


the 


porosity, evel 


ly dry and venting carefully done, 


th asting will full of blowholes. 
he second Cause of blowholes 1s 
the decomposition of the material us« 
as binder for the cores, and its es- 
can ’ the f rT , nto t} > rar 
i] ( gas ne 1ron 
the time of pouring It is impos 
1 1 
s to prepar in DAKE a core in 
. ° 


lat it will not give off 
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been concluded that the iron on solidi- 
ing was unable to hold the carbon 


it contained and allowed it to float to 


} 


the top. However, the larger percentage 


ot carbon was in the metal on the 


being 
have 


casting and 


side of the 


° +9 ' 
iron couid not well 


lighter than 


sunk alter being released from the 
cope side This might seem to indi- 
cate that the carbon content of the 


metal was the same before pouring as 


t was found in the casting and that 


the metal of the lower specific gravity 
the bottom 


probability that 


Disputing this 
little if 
difference existed in the specific gravity 
of the 


sank to 


is the any 


two structures of metals, and the 


metal on top, with its lower carbon 
would 


$°1...9 
IKnCLY 


content have been of a 


higher specific gravity than that con- 


taining the higher percentage of carbor 
had it not been of a more open grain 
l the 


o far no plausible for 


advanced. 


reason 


phenomenon has been 


s Causes of Blowholes in Castings 


iarge quantities of gas when th ‘ 
is poured; therefore, means must be 
provided for the escape of this gas 
fo do this the ores somet 
prepared with wax strips 1 Q 


through them. When the core is bake 


the wax melts, leaving passage 
known as core vents for the escame 
of these gases, If the core is of suct 

rm and so set in the mold that the 


gases Can escape trom these vents in 


and 


an upward or sidewise direction, 


leave the mold without forcin their 


way through the molten iron, no blow 
holes will result Also, for smaller 
oil binder, 


a porous body, ireque nt 


cores, a sharp sand with an 


which forms 
is used. 

A third source of blowholes is 
entrapping of air in certain parts of 
the mold, and its mixing with the iron 
This 
venting of the 

In the case 


trouble is due to insufficient 
mold 


of large and c ymplicated 


castings, it is generally advisable to 
make dry-sand or loam castings, to 
avoid, as far as possible, the chance 
of blowholes. When the mold is larg: 

is difficult to vent it thoroughly. an 


hen the work on it extends over a 
1 of three or fou ecks. it 
possible to keep the vents from filling 
up; hence the general use of drv-sand 

Ids for large castings. Oft 
the sake of economy, fairlv large and 


complicated pieces must be undert: 


in green sand, and it becomes a 


1 
they be so 


ter of importance that 
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is sand too wet, or ramming fr t 


hard, and that there is no part of the 


mold which cannot De€ tnorougn! 


i 
the sand is, the better it will stick, 
t should not be any wetter th: 
5 ecessary The more tightly t 
—_ rant ] he hetter it article 
. | is rammed the Dette its particles 
cone! but tight ramming al 


d easily handled mold, invariably 


produces blowholes. If a pattern 
| | 


complicated torm or 


or it, when it is drawn, it leaves t 
sand in such a form that the mold wi 
easily fall together if there be a lit 


g, the molder will be compell 


jarring, tf 


to wet the sand more and to ram 


harder than usual Small, deep oper 


rs, sharp corners and thin walls 





partitions of sand are especially trou 


som Not only do they make 


difficult to draw the pattern, and handle 
the mold, and so make excessive wet 


ow and Why in Brass Founding 


Blisters Occur Castins 


Copper Tuyeres 


In casting copper 


experienc 1 troubl hrough the presen 


of blisti rs Hl t/ } ij the iuye? 


The casting may appear sound, but 


little tapping with th hammer % 
reveal the presen f the blisters. The 


mixture is copf 99.5 per cent pure, 


] J } ) i | 
which its melted 1 1 £U00-pound, n 
rucIwle furnace rile fea-RCtlLé t 
and when the copper ” n from 1 
’ 
1's per cent of phospl pper is add 
} j ] . 
i coun 1 are’ Well % ed sap 
rr haz sawdust ers. The cast- 
} 1 ited t the m, as snown 
tiiustirati and the ) riser The 
AVG, ¢ ! } ¢ acre 


pi Ml ” .) file Pper § 191 i 
_ 
1’ The metal is pou I 300 d 
ree Fahy 
1 } | ~ we 
tne sp ¢ the SK ¢ 1 correc 
represents the eignt o re spr 
, ‘ , . 
mn relation to the casting, then tne 


listers would be likely to disappear 


hey make a soli 


hard to draw, 


} 
aes! 
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which the venting wire is unlikely t 
reacn He € they ire t ivoide 
W posstb uny class of molding 
1 « no account should s " 
be per tted tne cas I Q 
green-s 1 castings W he sig 
. casting to be mad g1 sa 
the desig ought t snow the pos 
tion which it will occupy t old 
hen poured. In general, the parts 
casting which lie in the bottom 
of the mold will be the soundest, and 
those parts which must be machined, 
or which require the greatest strength 
should therefore, occupy the bottom 
of the mold, if possible, when the 


casting is poured, To insure a sound 
casti! the sand in the lower parts of 


the mold must | 


ind ] ost ly ramine | his condition 
venerall s not difficult to attain 
since all the work on the sand is dons 
vit thre patter 1 place and tha 
part ot th n ld Ss not rene illy 
moved andl ter tl support 


Ih t lower part rt the mold the 
> s generally supported at al 
points in a thorough manner by t 


By Charles Vickers 


whe the sp n s raised. \s tnere Ss 
yyyection to the use of risers on the 
isting, increasing the height of the 


2) guess 158 is good is inothe 
is to thn caus or the yifSters One 
eory S » the efi t the ) 

Ils with Opp and i sk 
stantly tormed Db ( gelatio next 
) t Sa | tne qu | oO! 
mn if tne mgenest part or the ist 
ge feeds away » tl lowe parts oO 
le Casting When using phosphorus 
as a deoxidize , one uuld predict that 
S wou 1 me | € p Ss ) Ss 
ikes t re stay 1 th mold 
yecause t acts as a deoxidize Wot! 
the 1s¢ some deoxidizer the 
Cc ) ant e Cast s it s filled 
wit gases 1 would produce il 
at ed asting The blisters might be 
t ) by C l ng t Ss ( the 
casting. The theory of course being 
that ste ) thin sl g 
tn present nstance the entire 
thickness met it that point w 
set hb n t email der ) t cast 
ne 


be comparatively dry 


Prevents 


is burning on tl 





1 casting against 
il face While it 
this when only one 
is often the cheap 
i great many are 
to a minimum 
ider and the 
casting Forms 


this wav which 


ow, 


Holes in Monel 


stings 


able troudi with 


castings are filled 
ugh exter they 
lding | uUNCES 

nN} ; } 
pr nas <¢ ” él 

‘ a to ercone 


that the magnesium 


irface of the molten 


no rood as i deox 


vy of 50 per cent 
nickel, and add 
proper proportions 
taining 10 per cent 
1 1 per cent of the 


ium allov to the 


monel metal is 


and it will have 


ds and fil] them. 
yond the temper- 


alloys, and approxi- 


therefore, a more 
sand than the or- 
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, [ J } rohane ves fter 
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1] q lieve you are right and I 
A iT R , , , ' 
- have met several individual 
Aw! anothers ) members who should be ex 
> on T . 
oe terminated in the interests of 
Gain } 


wr, peace on 




















earth and good will 
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and when it comes to smell I ca J ¥ N \ \ to men. If I had my way, 
like cousin Egbert, pushed Ly / Sat * there is nothing I can imagin 
just so tar I backed away © aes (CO) that would afford me greater 
as tar as possible to indicate ‘ \ / pleasure than to slide a few 
according to rule 6, The Com- J t- b7 «ot :s«sthese birds through a sheet 
plete Book of Etiquette, that . - R ol mill or massage them gently 
‘ ‘ . ’ ; ” ———— —_ ute | ; 
t on inner was interested ix under a steam hammer. How 
x oe .] 
lis conversatio Apparently LITTLE TOURNEYS TO THE HOMES OF OUR READERS ever, taking them as a class 
he was not familiar with this they have a legitimate place 
7 ‘17 ‘re ] sta , , 
tandard prec ) era re ro ohis witli think 1 al i co cle ib 1s ( in industrial life and some of 
. them < ll right. 1 lar Ws ( 
ntinued to ope ind close automatical It was a perfectly od effort wasted em are all righ he fellows and 
= _ : hl th 
nd he began t lulate gently it for apparently it had no effect so far elieve me they have their troubles 
. P ’ cam e th 7 rder : : + 
my direction Realizir that stern penetrating his rhinocerous hide was con i e remainder of us. In fact i 
' } T ses ) T ’ t} ne ro 
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] t or ) ss t] t tiyall 1] he 
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" ’ - 1]. 1 ¢) } ] 
eae ae 1 ! , niversally adop meet witl T 
him out of his native elemetr I re iro, said tha ‘ aoa tee! ! a 
rretted that Bil s t present with his some da n the m tutu ter] ‘ enco igement and in many cases with 
1 tT! 1) ids aT 
landing net to make a finished and worl pent that I ha t Ta iD msideres sale es 
manlike job of the thing; but resolved t us proposit e, 5 \ , xampie is ¢ irdy 
io the best I could under the circum cominued to favor BS ecognition accorded the molding ma 
, tat f what , 7 } ine and in a somewhat lesser degree 
nces vhi 
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removed; the 


with the plaster cast t 
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hed clean Vertical surfaces ar 
aped 3/16 to nch all over to pro 
room for the white metal wh 
back is cast in iro1 The woo 
removed and the outside edge 

he plaster cut to fit tl vood pat 
fran The combination plaster 
and wood pattern frame is em 
as a pattern for making the 
yrrated, cast-iron yack plate Atte 
cope and drag backs are made, th 
ge is machined dow 


per 
the 
striy 
to 

f t 
ness 





» around the ed 
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holes in the back I the piates are cas 

n when the mold ide for the plate 
Irames ;K 1s ¢ 1 be | nie Vv setting 
numopert of neh taper cores Yve-in 
hig tbout 2 inches art all ver the 
face of the mold 

“After the plate mec wlan 

perfect mol s made from the pat 
ern W h is to be reproduced In 
this instance. a rticular care 
equired to pr d rccurate parti! 

The pattern is removed and the mol 

k ried | S yn backs 
vashed with a 1 t kerosene oi! 
and plumbago and then heated until 
hey are h vari \ 2-inch wood 
frame is laid on t k of each plate 
fastened Vv ith T 1 ‘ CWs thr ugh hole . 
n the frame oe t of pape s | 
over the back t r\ the taperes 
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feur to s 3 nch holes e cut throug! 
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the | k plate The same result ma 
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Structure of White-Heart Malleable 


Pr ncipal Characteristics Shown by Micrographs Which Indicate Whether the 
Iron Has Been Under or Over Annealed—Carbon Contents 


Determine Structure of the Unannealed Iron 


BY RUDOLPH STOTZ 
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generally 1 1 
2 per cent. 
‘hese test 
melted iron, 
img analysis 
sulphur, 0.23 


0.09 per 


cent; 
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CEMI 


NTITE 


were 


which 


Silicon, 


per 


carbon 


cent As the 
the onter portion 
greater or less 


scarce ly be obt uned 


cent; 


manganese, 


extent, an 


AROUND 


TEM 


NETWORK OF CEM 
t i the vighest 
1 1ade on cupola 
has the follow- 
0.65 per cent; 


0.18 
increases fr 
to the center, 


While 


the 


phosphor 


average c 


us, 
per 
om 

a 
an 


de- 


termination of the carbon content of 
malleable cast m is of the highest 
importance for the purpose of estimat 
ing its quality, it is the amount otf 
combined carbon which should be de 
termmed since the influence of precip 
tated temper carbon is usually negligi 


ble [he colorimetric method is_ the 
simplest for making this determination 
The principal structural constituents 
malleable cast iron ar errit Phe 
fracture o vhite heart or European 
nalleable : es trom light 
to dark g \ t nore temper carbon 
present the darke t icture Micro- 
scopic eXa 1 s ws 1 the itter 
case i structu \ cn consists oO 
thick clusters of temp carbon em- 
bedded > ae rerrit and 
© 4 ' t} ‘ there ~ + es<er 
as the su content of the iron, 
Siri sulp : 2 sists tf di 
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FIG. 5—CORE Ol 
INSUFFICIENTLY 


ETCHED WITH PICRIC ACID-—X DIA 
composition of cementite nto temper! 
carbon and ferrite. An example 5 
£ Fig. 5 which shows the char 
cteristic structure of the core ol i prece 
yf electric-iurnace malleable iron hav 
g; Ss mn, 0.80 per cent; sulphur 
0.06 per cent; phosphorus, 0.06 per 
cent; manganese, 0.19 per cent; taken 
at a magnification of 200 diameters 
the impact strength of this material 
was 14.8 kilogram meters per square 


centimeter 
Its 
ym 54,050 to 62,580 pounds per square 


(O¥0 toot pounds per square 


nch). tensile strength ranged 


inch and its elongation from 8 to 4 


pe cent 
High Dueti Sought 

High ductility or toughness is, in 
general, considerably more productive 
oi high quality malleable cast on 
tha s high tensile strength. Fo 
iis reason material which has beer 

lv slightly decarbonized such as 
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ulted n imsufhcient graphitization 
under certain circumstances 1. net- 
work ot cementite, Fig. 6, is produced 
Naturally such a material is brittle 
and has only slight resistance to im 
pact. The less a specimen has been 
( irbonized, the more cementite A 
separate at the center during cooling, 
so that finally i considerable igor 
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the finished piece as shown in Fig. , 
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white 5 ‘ Fig. 8 consists 
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FI¢ rHE LAGGING WAS MADE IN NARROW STRIPS SO THAT THE SURFACE 
WOULD CONFORM CLOSELY TO THE CIRCLE THIS ARRANGEMENT 
MINIMIZED THE AMOUNT OF HAND FINISHING REQUIRED 
t end elevatior frame before adjusted by a center line on the board 
the lagging was nailed 1 place is C and screwed in place 
shown in Fig. 2 The supports { An end view with the lagging in 
were built up of three p‘eces cross haly place is shown in Fig. 3. The nat 
together, thus making a stronger job row staves, 1 inch im thickness, wer 
than where cut ou solid lumber beveled on the saw. They were ade 
rl me | f t ilso re- rrow so that the flat surfaces would 
t tend \ [he bot- conform closely to the circle, and after 
m pieces of Al we ( d through they were glued and nailed to the sup 
t end t b 1 outlet and ports required little finishing with a 
g ls he sup und tom plane and rough sand 
ports, A2. 7 bra y Iped ap \ fte th eads were ved 
stiff t f t squar on each outlet the inside was given 
1 w g was being everal coats of shellac and th itside 
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could learn something. The late Joseph a return as will enable them to pro 
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Foundry Kquipment Needs Imerease 


Pickup in Contributing Lines Brings More Active Inquiry for All Classes 
of Foundry Machinery and Supplies Ford Interests 
Heavy Buyer in the West 
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